Editorial -'Thermo-and Fluid-Dynamic Processes in Direct Injection Engines': THIESEL 2018 Special Issue by Xandra Margot THIESEL 2018 was the 10th edition of the THIESEL Conference on Thermo-and Fluid-Dynamic Processes in Direct Injection Engines, and this anniversary indicates that THIESEL has acquired over the past 20 years a consolidated position as a meeting point between industry, research institutions and academia involved in R&D for automotive engines. And naturally, it strives to remain a reference forum for the next 20 years.
It is true that combustion engines are not at their peak popularity nowadays, and the environmental challenges to be faced by manufacturers in the near future will surely be even tougher than the current ones. However, there is no doubt that combustion engines, even if mainly in the context of hybrid and electrified vehicles, will remain an important propulsion system in transport for the next 20-50 years, at least for as long as alternative solutions cannot provide the flexibility expected by customers of the 21st century.
Without any significant breakthrough in sight, research is becoming somewhat asymptotic, but no less interesting. On the contrary, any possibility to reduce consumption and emissions even by a small amount is worth being explored, and topics considered as marginal not many years ago are now moving to the forefront. On the combustion side, further development of advanced concepts able to fully exploit the control potential offered by modern injection hardware will be required. Regarding other engine processes, progress in the air management of the engine will also be necessary, most notably in turbo-charging system operation and exhaust gas recirculation (EGR), and also in exhaust waste heat recovery. This last topic needs to be addressed in the context of the overall thermal management of the engine: new ideas for a precise control of heat flows are being proposed, and old ideas for the reduction of heat losses are constantly being re-examined. Finally, advances are also required regarding new after-treatment technologies and engine noise control.
THIESEL's success may lie in its balance between papers on fundamental aspects of all thermo-and fluid processes occurring in internal combustion engines (ICE) and those describing some new application about to enter or already on the market. Over half of the papers presented at the conference are the result of collaborative works between research organizations and industry developers, and this is reflected in the selection presented in this Special Issue.
All in all, 12 papers out of the 40 presented at the conference have been chosen to make this issue, a difficult choice considering the high-quality standards already imposed by the peer review of all papers for the conference. Five experts in the engine field who attended the conference have helped make this selection, also based on a double peer review, the first one by two referees for the conference itself and the second review by two peers for the IJER Special Issue.
The paper selection covers all topics of the conference, reflecting current research trends, from the most traditional ones such as injection, sprays and combustion [1] [2] [3] [4] [5] to more recent pre-occupations such as studies to improve engine thermal management, [6] [7] [8] understanding the source of various emissions such as unburned hydrocarbons (UHC) and nanoparticles 9, 10 or determining adequate gas exchange strategies for an efficient operation of exhaust after-treatment devices and for emission reduction in cold-start conditions. 11, 12 Research on injection and sprays is still a hot topic, for diesel as well as gasoline direct injection (GDI) engines, as it is very relevant to understand the combustion process and the emissions. In fact, three of the works 1,4,5 included in this Special Issue have been developed in the frame of the Engine Combustion Network (ECN), an international collaborative work programme that aims at providing fundamental understanding of injection and combustion processes as well as reliable data for the validation of computational models.
Investigations in this field are therefore experimental as well as numerical, as illustrated in the first six papers selected for this edition. Martı´nez et al. 1 assess the capabilities of the new scattering absorption measurement ratio (SAMR) technique to actually measure with adequate accuracy the Sauter mean diameter of spray droplets in order to support spray model development in computational fluid dynamic (CFD) codes. Rachakonda et al., 2 however, used CFD to study the effect of hole geometry, thermodynamic conditions of the fuel and ambient pressure on spray collapse in multi-hole GDI engines.
The success of close co-operation between research organizations and industry is illustrated in various papers of this Special Issue, such as the papers by Uchida and Watanabe 3 (New A.C.E Institute and Soken, Japan) and Payri et al. 4 (CMT, Spain and GM Torino, Italy). Uchida and Watanabe 3 used single-cylinder experiments and visualization, as well as CFD, to study the ways of improving brake thermal efficiency and reducing heat losses using a new combustion control concept based on multiple fuel injectors to optimize the cycle. Payri et al. 4 investigated the impact of counter-bore nozzle on the combustion process of a diesel engine by hydraulic and spray visualization, and confirmed in a real engine its benefits on fuel-air mixing, with a 1% fuel consumption improvement and a significant decrease in particulate matter (PM) and hydrocarbon (HC) emissions with respect to a standard nozzle.
Ihme et al., 5 however, illustrate the potential of advanced CFD methods to accurately predict the full injection, mixing and auto-ignition processes. They use large eddy simulations (LES) combined with a diffuseinterface method and a reduced chemistry model to simulate first the fuel injection and mixing at transcritical conditions, followed by auto-ignition. Their research is part of the international co-operation to produce injection and combustion models validated by benchmarking experiments within the ECN.
Improving the thermal efficiency of engines is also one of the important topics that has become very relevant in recent years and is the main concern in three of the selected papers presented here. [6] [7] [8] Lee et al. 6 present another collaborative work between university and industry (Seoul National University and Hyundai Motor Group), this time more focused on the experimental investigation of dual-fuel combustion at various operating loads aimed at improving the gross indicated thermal efficiency of diesel and gasoline engines. Inaba et al. 7 also seek to understand how to improve the thermal efficiency and the exhaust emissions of a premixed combustion by controlling the intake oxygen concentration and gas pressure in two geometrically different combustion chambers. Finally, Poubeau et al. 8 use CFD combined with one-dimensional (1D) and conjugate heat transfer (CHT) simulations to analyse whether heat losses through the walls of a diesel engine may be reduced by adding some coating material on the walls of the combustion chamber.
Much effort is dedicated to the understanding of emission formation, in diesel as well as GDI engines, as is reflected in the papers by Koci et al. 9 and Bardi et al. 10 Koci et al. 9 make use of the experimental and computational tools to study the formation of diesel UHC and relate it to fuel-air mixing rates and substantial injector dribble. Bardi et al. 10 focus on measuring nanoparticle formation in the range of 10-23 nm in GDI engines in different operating conditions. They observe that whenever engine conditions favour the appearance of liquid films and pool fires, particulate nanoparticles increase substantially in number. These may be reduced by enhancing the air motion in the combustion chamber.
The last two papers selected for this Special Issue 11, 12 present the experimental studies about the ways of improving the gas exchange in diesel engines and reducing emissions. Based on a methodology combining 1D simulations and design of experiments (DoE), Maniatis et al. 11 designed a variable valve train configuration that included a second opening of the exhaust valve. Tests on a single-cylinder engine bench showed promising results in terms of exhaust temperature increase and engine efficiency, without any increase in emissions. Lapuerta et al. 12 compared the effectiveness of lowpressure and high-pressure EGR systems in reducing emissions at different operating conditions.
To conclude, the papers selected from the THIESEL 2018 Conference for this Special Issue are a good sample of all relevant topics investigated nowadays to further improve thermal engine efficiency and reduce emissions.
The editor wishes to thank the authors for improving their papers and the reviewers for their time and effort.
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